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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element with 

high luminous efficiency and long life and a display device with low 
power 

consumption and a long life using this element, and provide a low 
cost display 

device using the organic electroluminescent element and a color 

conversion 

layer. 

SOLUTION: The electroluminescent element has a cathode, an anode, 
and a 

luminous layer, and the luminous layer contains an organic compound 
having a 

band gap of 2.96-3.80 eV and a molecular weight of 600-2,000, and a 
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X CN- (3-^f/P7x-;V) -N-7x-/l/r$ 
y] Mj7x^TS>" (MTDATA) 

[0085]$ 6fc;ftfe*>flfifc*$H ! «C*.Ab 
[0086]**:. pf-Si, pM-SiC^0*as 

cowMmmii. iSiSEttimmmz. mums. 

MUM. 5 n m~ 5 ju mggT&S . -I OJHfUli&iki. 
[00 87] ^fcJStTfflV^ft&S^ISBiS 
[0 0 88] £^*M3UHfcfl|V*Mi*»B (fclT. 
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*FM8HSfcn3) <^tfC<i. -MUM?** 

?^§Stt. Tyh^^y^y^yavryboy^ 

%=FmmtLx5at>tix\^h*j*w>m: 
io tt&*;*wymmm. m^mmtLxm^ 

[0089]$ Mzztit>(r>m?temfrmKmxL 

mm^&zti>x'$&. 

[009 0] £tz. 8-*SVS-;lWgfr<?>&m%£ 
ft. mitihvx (8-^y»jy-;P) T)i>§-<;J>. 

(Al q) . MJX<5. 7-^oo-8-^y'jy 
TA'S-'Xk. MJX(5, 7-^'yo^e-8- 
*y yy-/p) 7^5-^ a, hux(2-yf-;p-8 
20 -*y li y-;P) 7**5— Mix ( 5 

8-*yiiy-/w 7/r-')a > bx (8-^yyy 
-;k) SS8 (Znq) ^ x &tfd*i&<%fc«m?>tK.> 
&ga<I n. Mg. Cu. Ca, Sn. Ga^fcliPb 

£.mz%t>^iz&mimt>. vnmtmtixm^h 

Lxm^t>tihi?x+»)v\z7i;>w£to%>. wmm. 
30 ««tLTfflv^.rtA«TSsL. mmmmtmrn 

Mfffi b txm^h Zb1i s X'Z&. 

[0091] zcom^mmmn. ±Miti&»*. mm 
wnmmfcmizx 0 sis umt & c k *«-c^ s . 

[009 2] $^fc:. l©gkl6^*^iIE?LaA«<0 

[0093] j^/7r~mt\t. wms&T*?m$) 
mfohntzwzw&b *ffimmzWi.n t>tihmcoz t 

X\ r^tgxu^hn^S^-ybyxS^k-eoi^fl: 
mmSt( 1 998*1 1A30B xjf -f-f- xx 
tt^tf) j<Ol&2HS&2S&r!gg$roj (123-16 
6H) fcPttlfclBflSiiTteO. I§^7 7r-lti 

50 m>*~,7 T-mttfhh. 
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[00 94] EffiA.y77-Jfl±. ^S¥9-4 547 
9^. H9-260062-5K P8-288069^ 
ti^P^tfEKSftTiJO. *ttHfcl/C. Sl7* 

[00 95] KSffi^^7T-»i. !&m i 6-32 58 
71-^. H9-17574^. 1^10-74586^ 

v&*T>n-vA.mtzmiztiz>&%rtvyT-m. 
y y i-v&iztfmztih Tfrij y &ftft^N* -y 7 
r-JI. ^Wfcv^i^AtcttflSftST/l^y^ 

[00 96] *2&^ff«xl^hn,P$*.y-fe 

>xm?iz&^x. ii/N'77T-i*««u^ 

[0097] ±m*>y yy-m\iz:<m^mThh z t 
imzL<.mnzi>xhtf*v>®mio. i~ioo 

[oo98]$ /■> tzism&mmnmt&iws tx 
tomoffl&G-tzmmm ix t «t < . 01*0101 

¥11-2 04 2 5 8^. ^1 l-204359^&^ 
r^r«xP^ hO/P$*y4ryx^fc*tf):ESHbSIf 
& ( 1 9 98^1 1^3 0Hxjf • r-f-XXttlfe 
?t) j com2 3 7Mmzaffl2tlX^Z>lEm± (*- 

[0099] mzimx.1,? M^S* y-feyx3H^9 

[010 0] Z<DlffiPtl'?bXVl>$.*>yt>xm=FliZ 
fcft&Effifc LTfcL tt«ll»tf>*#V> ( 4 e VULh) 

mmommt LrwAui&o&g. c u 1 . a w 

•>A?-y:**vK (ITO) . Sn0 2 . ZnO^lf 

[0101] musti. zti^mmm^mm^x 

i<. &&U2^:y--yf»g£&£ O^i: UrV^£ 

{±(10 o^mi^Lhss) . ±Mmfommm*x>* 
•y ? y y^fc0rac7)j^<o-7x^ *it Lxw-y* 

Bf$.LXi>£\,\ zm&£*)%&m t )&1i&&lz 

®mtix<o*>-mmm§Q/naTm£i 
w s uz®m*mtzi> x as 1 0 n m~ 1 u 
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[ 0 1 0 2 ] -2r. tk&k LTtt. ttVHfto/hSvt 
( 4 e VJUT) (S^&Att&ISi:^* ) . £ 

*^a. y^7A. v^i^A/ms^. 

v^*y«7A/>f yy^Ai^tt, T;P$-«>A/ 
!HfcT/l'$-'7A (A I2O3) M^fij. >f ys^A. y 
10 ^A/T/VSX^ASl^J. #±S&SWNf htl 

t. ztie><7)*>x\ vtffowxmm&tttmx 

/*i/«7A/«iS^*. V^j^A/T^Sx^AS 

/HELTA'S— *7 A ( A 1 2 O3 ) S^H). y ^"7A/T 
A- * ~ .7 AE^H^SST'&S . 

[0103] 5(c*^HB<o^rflSxu^ hun^-y-ty 
xm* izm^&fmt ix&. r^s-^A-^^ei 
20 l< . ^tr^5-^A^wa*59 o®s%ja±i 0 0 

%m%u± 1 0 og*%*siT'*>s. cmti y . 

mmi4mizi*\±.z-£ & ^ t *«-c# & . 
[0104] jjgGiffitiu zti^criwmmzfim*x 
*v 9 y yrmnumizx y . mmm&ZMi zttz 

MatsJi^HQ/nmT* 1 *^ l < . mrnim® 1 0 n 

m-l//m. iJ£L<f±5 0~2 0 0nm<D&BTlilf 

mittt&mKhnam&imtftoi.LmttX'h 

[0105] *l6*)|«xi/? hn;|/S^ y-by^# 

?izmL<m^t>ti&mn±. mx, ryx+v? 

^W&z\Xft\,z®$l\&i:< . £1t. miOhcoX'Jbti 
tmtzfflmiftW *^BB<oxt-^ha^**-ybyx 

m?izm i<m^t>ti&mLk lxh. mmx? 
x. 531. t/mmy-y x? y? 7 j tv&zmfzzt 

40 #T£&„ 

[0106] Mi1t7-7X^-y ?y 4 ;UAt LT(±. 

mUfXvm-uyT-vyfu-b (pet) . ^yx 

f-py^7^V-h (PEN) v XVX.— ; rlVXi\sfc> 
(PES). OTx-fWSH. ^yx-x;kx-r 
/W^-hy. *'J7x-1'^7^ h*. jcyrui^- 
*>.M 5 H. (PC) . -b/H3- 

xhyr-tx-b (tac) . •fe^o-^r-fer-hr 
til. 

50 [0107] ifcfc, ^fflxlx^ hDy^* 7 -b^ff 
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zimtzi8m:mzmmt&. mt ix. fraoisg ixmoim^? hv)\,$*v*>xm : ?t2ma 

/^m^yr-m/mmm/mm/mmm ismthzttz**). y^/>y-mms^imti 

/mk^yyr-m/mi}^hELm^>mmiz zktwmx-f>&. zm. mm\zm^t^mm 

L<ii i o~2 o o n mcosg^fcSrs Xoiz^ mm*x wmmmzm^httm) m-izx^i^nmim 

^•«y * y yymn-tmzi: dm?*. ®mzfm-t < . m^m^m^m^mm^m^mit^m^ 

mz. z\<o±.iz®&<-yyT-m. mmm. ?& m$Hz%&. 

wmm . izm*y y r-mmmt^m [0112] accfiaawto^TSww* . *mm 
mmtfLZitz. 10 T»3ttEiMNi, tKmwmx'i±. hmmytm 

[0108] zvummmmtoumt lt«. z&mxoxtzzmt&mmtt-tmzm o . mm 

imtzKtLw %t>izmz:bizm%i>mm&t:&mL *>xm?#. mmij>t>m-&%<oiz<7)x.x'i±%<. 

xt>±w mmizwmmmm-t&t%&. tnmm&ft- zsmmizx *)$mziit:tii<rfei>$i*t& ztmm. 

affijt. g&mmmz* on&sa*. — h jnga [0113] tmu? vo^^y^yxm^F^mt 

m.5 0-4 50X:. 0" 6 -l O-'Pa. gg* S*^f&ti:/i>nS3t$-iSJRLT^I»«[^03ie2r^-ri» 

atgO. 01-5 0nm/». gfii&Jg- 5 0-3 0 0 20 H9®i L"Ui. fSJtfoffl&ifbtl. Wifob. LTtii&SS 

1C. KS5nm-5jum<OS5HT'«iS^t*5aiL m^*t:&*mZltm i t>') . SEfcLfc^iHafcJt-* 

[0109] £ Jt£><7>Jitf>JEa£8L *<0±fcRISiffl1Sj© [0114] W«|gbtt*fc LTtt. ? V y y&fe£. t 

l/imOTffiL<li50~20 0n 7^ifcfeSL y7-^fe*. ^oa^AJMSL X 

m&t>vm£ x'Kwtrhwwz uva*. ^-caxoai [0115] *mm&k i/oj. eg* 5 3 //miaro 

[0110] *fctf3WHrj£fciVt . ItS. Mffrty [0116] Mlfi^fMi. ttft^fcJmSffllcJt: r>T 

± o i/c*wifcE L*7i£. nsmffis-ERinrti.^ [01173 mmtmcvmitmzim\*%»tt<. 

&tZ\t. mk£+. (£ffi£- <0ffittt LTm£E5~4 0 tSaeftf*5Y2 02S. Zn 2 Si04, Cas (P 

vgjg^gjjrrs fclfcb^ffl-C^ S . a^ffitt o 4 ) 3 c l ^tr^^/i^^BS^atXz ns.sr 

XWUmsa IX t mMtmvtizm:it±< ± S.Ca S^tf^S nS«EYtflj*C. Ce.Pr.N 
\>\ ZbliZ. Iffi.WE.tQmt&m&lZii. ®mff+. 40 d. Pm. Sm.Eu.Gd.Tb. Dy. Ho.E 

m&tf - OVMlztc -d £ fc £ cO^^Bt-T S . ^rfc. QfllD r. Tm, YblKOSija^S^^y^Ag. A 1 . 

l-iXStTJaseiittSf iv^. Mn, in. cu. s bm<?Me>4 *>Zffi8Rtt: 

[0111] KWmm&l'? ho^S^7-fe>xf \S£ffifMk iX&K&irtttihnmt L*\ 

TO, 5PJffl^3BKSi<Oj: 3=&— S07>7*t LTffi [0118] teS«ftS:j|t»L<iffi»rS t , mm 

mixtx^L. mmw^th^Arffyrui;^^ i*kLxte&m&mm*L<. ma. <x> 3 a 

a>1», »jhH««S«ti«MBW*^r«) I16O27. (x)iAIiiOh. (X) 3 AiiSi 

(f^TW ) t UTfiEfflLTtiV^. mm 2O10. (X) 4 Si20 8 . (X>2Si20 6 . (X>2P 

n^m^m^mttxm-th^comrm\t. # 207. (x) 2 P20 5 . (x) 5 (poosci. <x> 

ttvhy^x (Kyv^vhy^A) ^riCTtr^-f-f tSiaOs-2 (X)ci2 tzzx. x«r^y±JS 
rvhy^x^T«>J:v\ M^S^itfe?:^- 50 yjrts. XT^$iiST;^y±JS(^g<i# 
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-^Ti)2aai3Lh<OS^*-CtJ:<. *<m$it u 2 *,. (BaSr)i-,Si04 : Eu^,. Y 2 -,-,S 
mmmX'X\,\ }<9J:3&T/l';$y±S&gT'g&$ iOsiCe 3 *., Tb 3 *,. Sr 2 ,P 2 0 5 : Eu 2 *,. 



[0119] ^mnmt^&m^ktxit. ass u ■. eu", [x. y&vzto*ti?tiiaT(otiM<7> 

^^at^^^^oigfli^K-fk^Kffso^ST^ v.. 
«rs^L^t,o^*^f^s. io inmat wmnmi 

[012 01iti&W*(Dff*L\,'>mmT£.mmt&. (EL-!) Sr 2 P 2 0 7 :Sn«* 

Mg4Ge05.5F, MgiGeOs. ZnS. Y 2 0 2 S. (BL-2) SnA 1 14O25 : Eu 2 * 

Y3Al5O12.Y2SiO10.Zn2SiO4.Y2O3. (BL-3) BaMg A 1 10 On : Eu ! * 

BaMgA I10O17. BaA I12O19. (Ba. Sr. (BL-4) SrGa 2 S4:Ce 3 * 

Mg)O aAl 2 0 3 . ( Y. Gd ) BO3. (Zn. (BL-5) CaGasS.iCe^ 

Cd) S. SrGa2S4. SrS. GaS. Sn02. (BL-6) ( B a. S r ) (Mg. Mn ) A 1 10 

Caio (PO4) 6 (F. C 1 ) 2. (Ba. Sr) (M O17 : Eu" 

g. Mn)AlioOn. (Sr. Ca. Ba. Mg) 10 (BL-7) ( S r . C a. Ba. Mg ) 10 ( PO 

(P04)eC12. (La. Ce ) PO4. CeMgA iJbCIkEu^' 

l11O19.GdMgB5O10.Sr2P2O7.Sr4A! 20 (BL-8) BaAhSiOe:Eu 24 

uO25.Y2SO4.Gd2O2S.Gd2O3.YVO4. (BL-9) Sr 2 P 2 07:Eu 2 * 

Y (P. V) 0 4 ^T*l.. (BL-10) Srs (PO4) 3C 1 : Eu" 

l0 12 11&±C^ikm*&T/ffi$M&t:lS}mmi (BL-11) (Sr, Ca, Ba) 5 (P04) 3 C 

14. mmcr>^t^mZ&£t:i>coTl>mfr%^L. 1 : Eu" 

b<izjcMtM.^mmi^<. mm&commLLx (bl-12) BaM g2 Aii60 2 7 = eu 2 * 

^Wti^tl^COThtliiXW (BL-13) (Ba. Ca) 5 (PO4) sC 1 : E 

[0122] *!fcHjjtfctvt % m&%%fc<?>miiM. u 2 * 

ftSeSfflfc LTlf ^ L^tOli. La. Eu. Tb. C (BL-14) BasMg S i 2 Os : Eu 2 * 

e. Yb. PrmziWk2tl&7>?S4 KteS&M* (BL-15) SrsMgSiiOe : Eu^ 
y. Ag. Mn. Cu. I n. A \ mn&Mfrj * y? 30 DSfeUBt 



*>o. zcov-rmtmbtMLxo. 001-100 


(GL- 


1) 


(BaMg) A I16O27 : Eu 2+ , M 


^%ifintL<. 0. 0 1-5 0*/l/%#$£>fc#lJl 


n 2+ 








(GL- 


2) 


Sr4A 1 14O25 : Eu 2+ 


[0123] mm. *ffi£Wii. tn&imzffifgL^z 


(GL- 


3) 


(SrBa) A12S i20e : Eu 2+ 




(GL- 


4) 


(BaMg) 2 Si04 : Eu 2+ 




(GL- 


5) 


YiSiOs : Ce?*, Tb 3+ 


[0124] mMS&^mcmtfLii. mmizmtt 


(GL- 


6) 


Sr2P207-Sr2B205 : Eu 2+ 




(GL- 


7) 


(BaCaMg) 5 (P0 4 ) 3 C 1 : 




Eu 2+ 








(GL- 


8) 


Sr2Si30s-2SrC 1 2 : Eu 2+ 


%\*Ztti-&. MUiSri-jA I14O25 : Eu 


(GL- 


9) 


ZrzS i O4. MgA I11O19 : Ce 


2+ «UL *^H8fc*5V^TIiSr4Ali4 0 2 5 : E\i**k$k 








(GL- 


10) 


Ba2S i O4 : Eu 2+ 


[0125] WTfcft^W^iHS^m^ <*£&«ttfc 


(GL- 


11) 


Sr2S i O4 : Eu 2+ 




(GL- 


12) 


(BaSr ) S i04 : Eu 2 + 



(BaxMgi-i) 3-i-jA I16O27 :Eu"i, M (RL-1) Y 2 0 2 S:Eu 3 * 

n 2 *,. Sr« ,A li40 25 : Eu 2 *,. (Sri-xB (RL-2) YA10 3 :Eu 3 * 

at ) 1-1 A 1 2 S i 20s : Eu 2 *, . B a 2 ", S i O4 : E (RL-3) C a 2 Y 2 ( S i O4 ) 6 : E u 3 * 

u 2 *«. S r 2 ", S i O4 : E u 2 *«. Mg 2 ~, S i O4 : E 50 (RL-4) L i Y9 ( S i O4 ) e0 2 : Eu 3 * 



Sr 2 ,P 2 07 : Eu 2 *,. (BarCa.Mgi-,-.) 5-« 
(P04) 3 C1 :Eu ! V Sr 2 ",S is08-2SrC 
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(RL-5) YVO« : Eu 3+ 

(RL-6) CaS:Eu3* 

(RL-7) Gd:0 3 :Eu 3 * 

(RL-8) Gdj0 2 S:Eu3 + 

(RL-9) Y (P. V) O4 : Eu 3t 

(RL-10) Mg4Ge0 5 .5F : Mn" 

(RL-11) MgtGeOeiMn** 

(RL-12) K5E112.5 (WO4) 6.25 

(RL-13) NasEua.5 (WO4) 6.25 

(RL-14) K5EU2.5 (M0O4) 6.25 10 

(RL-15) NasEu2.5 (M0O4) 6.25 

iMMmmma. mtzftixm&mimiftL 

t>mmz x h t, awmfbtL* . 
[oi26] ft±msmmmt tx\t. %±m&m 

kLTCe. Pr. Nd. Pm. Sm. Eu. Gd, T 
b, Dy. Ho, Er, Tm, Ybm^^tl ktf)**^ 

^ ( b ) Tmzn&fc&vstfm u\ 

[01271HR5UB) Xa — (Li) — (Ly)n 
- (Lz) -Ya 

Li, L y , Lzli*ti?Wm.lz2mXt<rM£ 
#££fOM^£*U n»iO£fc.il £3IL, XaJiL 

a«LiwBtsfitcEiaiir^K^^^r&a«is^* 

-f. §4>tCXa^ttg<^^kLik»i5^tC^-LT 
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m*BJ$.LTi>£<. YacoffigcogS^tLifc{i5V^ 
£li£LTS£^j£LTkJ:<, L, fc LzfcJiSVJeli 
£ LTS?5:S&£ LT t> X < , § Jc4H^Jc3r#iM 
*^S*fc»i^SSea^*^ < t t>-o#art£ . 
fcfc'U Xa- (L.) - (Ly) n- (Li) -Ya#0 

7 5 H^«c*fctilute^ h xowmwi? SrgSSM? 2 
fcJi-N (R201) -JcM^&xfci?), ?7-)Vi- 
^K»Tif ? y yi-f/l' & fc fcH-T? 7 yx-f 
/Pifcli? 7*7 VX-r^l^S^trffiS^afcttJe 

ns^fc«-N (R20O -jcassufc^^yx 

-r;WS:^-r^»c,i^#^flyKSJlifc,i^#K« 
*ES»i*KTt,J:v\ -N (R201) -Jcfcwc, R201 
Ji, **K7, B&ifcJiiSsa&WM^a, 

[0 128] HKsUB) JCfcWC, Xa»tfYaTfl 
3ft£Ett^fKi:lS?i:Ji, JW*WJcJilSJIISH% %M 

k*isr% mmm?. ^sM^x-ht^t^tb^. 

[0129] HK5£ ( B ) fctJV^T, L,, L,, LiT 
BBJiSrv^, ft^Wfcii^K^F, B£»P, SSB 

Lv^cojiMSJS^rfcs. 

[0130] OTfcHKsS ( B ) 

[0131] 
Ht3 1 ] 




[0133] 



* * [^3 3] 
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RE-16 



(HiOJi-EuC 



(34) 

RE-17 



^2002-329577 
66 
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_ v _ 


:e»- 

9 



,<V«17 

o=P-cyi l7 



RE-18 



RE-19 



a. a 




[01 34] 
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RF-3 




RF-S 



(HaOV-Eu 




RF-4 




RF-6 

(HjOJi'-Eu 



[0135] &£&mzm.m>mnz. *«e 

tti\ 30 

[0136] ±iefe£8SJia. ±mmt#$mmb&^ 

$>iXi>ffih%^. mmi. 100nm-5mmg» 

a. «*«m«^*8£-*£ tn. *r«iE 

m&vtfmzxhw. mm-r&mm statue i o 
- 7 ~i o- 3 *frW&m%x'h?>. mm$m&>i§>i!r 40 

a. »KH^i^inOTI:*Mrv*fc«>, fiMgi g 
(C*tbT0. l~10ggg&fflT£S. 

[0137] *%H8fcfflv^fis^a«yifc lt, 
m*<owsfc^<rmm&Q®mLx a o o~5 o o 

jtomblt 5 o i ~6 o o n mnomwzw&m. 

Lxm&tmmm&t&-?htsmm. 
mm*nw^iWmmMrcm& lx 6 o i ~7 
o o n m<7)mmzmxm;m%ttLxm;-fz>*m* so 



F 



[0138] *WmW&X.V7 bo;WS * yt>xm 
?i^m&ii1x&$i*m:<7>-mt:Wi${zm^XMT 

tzmttt. 

[0139] mut. fixi/^ho^S^v-b^S 

Tfrbm&zix&m^wco^ziikLtimmx'fy 
jommx-bz. 

[0140] r -f X7W 1 jj. S&^H^^Tt** 

[0141] mw&Bi^ m*&Atwmtj£mm2 
xj&ttmtM&T-?ms?tm o , ^sft-ftcj; 
$^zfi^xwmmm*&Aiz&i?ti . 

[oi42] 02a. $&F&cr>m3mTb& . fl^SSA 
aSSLLK. ^t<^lB»5a^T-^S6iS:^tfE8 

tieimZWFlzff 0 . 

[0143] HlCfcCVta, B^3W|£3l£L^3t*«. fi 
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[0144] W&&<r>$&&5&Vim.(r>ir-m 6 
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1 2£^itT, mL(?mm3zti?ix<r*mx.v9Yu 



itfcrmzmiLx. w&thmx'mmsiz&mLx %mjfe*T9T-<7~?Y»9xiy&mA,Tuh. 



[oi45] mm3\t. %£&5frt>%£m*Hi { ®m2 =f-\ o<rmt\x. mLmmmi&zmm&f- 

n&t. T-m6frt>m&T-?mm%im'). s m^\zxhim.mm^mtx%>x^L. 2tfomR 

rmojtBfftr-^tJSt-cifcft-f*. mw&fiim. T-fmi,zxm$i<?mm?>*y. *?xt>x\\ 

mmm. tMMaax, immmmz. m.. m- [0153] tt:. ay^y^-i 3(omi>L<?>mn*. & 

ms±iz§mt&zkizx->x. y^A^-m^mm (D^m^matxumixtmLxtx^i. 

[0146] mz^ nm<r$&t7a±x£wm-z> .m 1 0 1 5 a j *mte.&^x\t. imlkt ?t a 

3«. nmomumxbh. h y 7xu#tmt>?. %&m^tf%&ztitzt*e>* 

[0 1 4 7] wmi*. *lxi/? hnA'$*<y-t*xxS T-^<i^t:i5tTW«xix^ hcm-S^y-feyx^ 

7io. x4v+y?h9ys*x*n. wmhyys; zm&^h>^i'7vYV?xtt<rmz)(m)X'i>x 

x?\ 2. ^yfy^rismiimx.x^h. wnmm w 

t^r»XU^hD^5*>ybyxS71 0i:LT. mSk [0 155] 04«. ^i^^hy^X^fcJ:.?.^ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which has an organic electroluminescent 
element and it excellent in luminescence brightness and a life in detail about an organic 
electroluminescence (it may be written as organic electroluminescence below) component, and a 
display. 
[0002] 

[Description of the Prior Art] There is an electroluminescence display (ELD) as an electronic display 
device of a luminescence mold. As a component of ELD, an inorganic electroluminescent element and 
an organic electroluminescent element are mentioned. Although the inorganic electroluminescent 
element has been used as the flat-surface mold light source, in order to make a light emitting device 
drive, the high voltage of an alternating current is required. An organic electroluminescent element has 
the configuration which sandwiched the luminous layer containing the compound which emits light in 
cathode and an anode plate, and pours an electron and an electron hole into a luminous layer. It is the 
component which emits light using emission (fluorescence and phosphorescence) of the light at the time 
of making an exciton (exciton) generate and this exciton deactivating by making it recombine. severalV- 
dozens - light can be emitted on about V electrical potential difference, further, since it is a self- 
luminescence mold, it is rich in an angle of visibility, and visibility is high, and since it is the perfect 
solid-state component of a thin film mold, it is observed from viewpoints, such as space-saving and 
portability. 

[0003] However, the organic electroluminescent element towards future utilization is expected 
development of efficient, high brightness, and the organic electroluminescent element that emits light 
long lasting with the further low power. Moreover, development of the organic electroluminescent 
element of low cost is desired. 

[0004] As a means of improvement in luminous efficiency, and the reinforcement of a component, the 
fluorescent substance of a minute amount (less than [ 10 mol % ]) is mixed into the luminous layer of an 
organic electroluminescent element, and the technique (doping) of changing luminescence from a 
luminous layer into luminescence from a fluorescent substance is known. The following are mentioned 
as a technique of concrete doping. 

[0005] In patent No. 3093796, the fluorescent substance of a minute amount was doped to the stilbene 
derivative, the JISUCHIRIRU arylene derivative, or the tris styryl arylene derivative, and improvement 
in luminous efficiency and the reinforcement of a component are attained to it. 
[0006] Moreover, the component (JP,3-255190,A) which has the organic luminous layer which doped 
Quinacridone system coloring matter to this is known by using as a host compound the component 
(JP,63-264692,A) and 8-hydroxy kino RINARU minium complex which have the organic luminous 
layer which doped the fluorescent substance of a minute amount to this, using a 8-hydroxy kino 
RINARU minium complex as a host compound. 

[0007] However, also in such doping, improvement in luminous efficiency and the reinforcement of a 
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component cannot say that it is enough, but improvement in the further luminous efficiency and the 
reinforcement of a component are called for. 

[0008] Moreover, luminescence from an organic electroluminescent element is absorbed and the method 
of obtaining luminescence of the maximum luminescence wavelength different from it is learned for 
patent No. 2795932, JP,9-24551 1,A, 5-258860, etc. The organic fluorochrome is illustrated as a 
compound which changes luminescence of an organic electroluminescent element. The desired 
luminescent color can be obtained only by changing the organic fluorescent substance used for a color 
conversion layer, complicated patterning which manufacture of full color organic electroluminescence 
usually takes becomes unnecessary, and low-cost-izing is possible for the configuration of the above- 
mentioned patent. However, the organic electroluminescent element of a publication was not enough as 
luminescence reinforcement for the above-mentioned patent, and the reinforcement of luminescence 
obtained after conversion was not still enough. 
[0009] 

[Problem(s) to be Solved by the Invention] The first purpose of this invention is offering the 
improvement in luminous efficiency or the organic electroluminescent element which carried out 
reinforcement and the low power which used this, and a long lasting display. The second purpose is 
offering the display of the low cost which used this organic electroluminescent element and a color 
conversion layer. 
[0010] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the 
following configuration. 

[001 1] 1. Organic electroluminescent element which is organic electroluminescent element which has 
cathode, anode plate, and luminous layer, and is characterized by having 2.96-3.80eV band gap in this 
luminous layer, and containing organic compound and fluorescent substance whose molecular weight is 
600-2000. 

[0012] 2. Organic electroluminescent element given in the above 1 said whose organic compound is 
characterized by having at least one nitrogen atom in intramolecular. 

[0013] 3. Organic electroluminescent element given in the above 1 or 2 said whose organic compounds 
are characterized by being heterocyclic compound which has at least one hetero atom in intramolecular. 
[0014] 4. Organic electroluminescent element given in the above 1 or 2 characterized by expressing said 
organic compound with above-mentioned general formula (I). 

[0015] 5. Organic electroluminescent element given in the above 4 whose Ar in said general formula (I) 

is characterized by what is expressed with above-mentioned general formula (II). 

[0016] 6. Organic electroluminescent element given in the above 4 whose Ar in said general formula (I) 

is characterized by what is expressed with above-mentioned general formula (III). 

[0017] 7. Organic electroluminescent element given in the above 1 or 2 characterized by expressing said 

organic compound with above-mentioned general formula (IV). 

[0018] 8. Organic electroluminescent element given in the above 1 or 2 characterized by expressing said 
organic compound with above-mentioned general formula (V). 

[0019] 9. Organic electroluminescent element given in the above 1 or 2 characterized by expressing said 
organic compound with above-mentioned general formula (VI). 

[0020] 10. An organic electroluminescent element given in any 1 term of the above 1 -9 characterized by 
the band gap of said organic compound being 3.20-3.60eV. 

[0021] 1 1. An organic electroluminescent element given in any 1 term of the above 1-10 characterized 
by having a cathode buffer layer between cathode and a luminous layer. 

[0022] 12. The display characterized by having the organic electroluminescent element of a publication 
in any 1 term of the above 1-11. 

[0023] 13. The full color display characterized by juxtaposing an organic electroluminescent element 
given in any 1 term of two or more sorts which have different luminescence maximum wave length of 
above 1-1 1 on the same substrate. 

[0024] 14. A full color display given in the above 13 whose band gap is characterized by the organic 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



8/16/06 



JP,2002-329577,A [DETAILED DESCRIPTION] 



Page 3 of 47 



compounds contained in two or more sorts which have different luminescence maximum wave length of 
organic electroluminescent elements being [ 2.96-3.80eV and molecular weight ] the same compounds 
of 600-2000. 

[0025] 15. The display characterized by having the conversion layer which emits light in the light of 
maximum wave length who absorbs luminescence of the organic electroluminescent element of a 
publication to the above 1-11, and is different from it. 

[0026] 16. The full color display characterized by juxtaposing two or more sorts of luminescence units 
which consist of a conversion layer which emits light in the light of maximum wave length who absorbs 
luminescence of the organic electroluminescent element of a publication, and an organic 
electroluminescent element to the above 1-11, and is different from it on the same substrate. 
[0027] This invention is explained to a detail below, this invention person found out wholeheartedly that 
the improvement in luminous efficiency or the organic electroluminescent element which carried out 
reinforcement was obtained by having a 2.96-3.80eV band gap in a luminous layer, and containing the 
organic compound and fluorescent substance whose molecular weight is 600-2000 as a result of 
research. Moreover, in order to discover the effectiveness of this invention more, it is desirable that the 
above-mentioned organic compound is a specific organic compound [ like ] according to claim 2 to 10. 
[0028] Moreover, it found out that a low power, a long lasting display, and/or a full color display were 
obtained by using this organic electroluminescent element and/or a conversion layer. 
[0029] Next, the band gap of the organic compound used for this invention is explained. The band gaps 
as used in the field of this invention are the ionization potential of a compound, and the difference of an 
electron affinity. Ionization potential and an electron affinity are determined on the basis of vacuum 
level. Ionization potential is defined by energy required to emit the electron in the HOMO (highest 
occupied molecular orbital) level of a compound to vacuum level, and an electron affinity is defined by 
the energy which the electron in vacuum level falls and stabilizes on the LUMO (minimum sky 
molecular orbital) level of the matter. 

[0030] In this invention, a band gap measures the absorption spectrum of the vacuum evaporationo film 
when vapor-depositing lOOnm of organic compounds on glass, and converts and asks XeV for the 
wavelength Ynm of the absorption end. The following conversion types are used at this time. 
[0031] Y= 107/(8065. 541xX) 

In addition, even if ionization potential amends the oxidation potential which measured directly by 
photoelectron spectroscopy or was measured electrochemically to a reference electrode, it is searched 
for. In the case of the latter, it is expressed with the ionization potential = oxidation potential (vs.S C E) 
of +4.3eV when for example, a saturation calomel electrode (S C E) is used as a reference electrode 
("Molecular Semiconductors", Springer- Verlag, 1985, 98 pages). 

[0032] By this invention, the ionization potential Ip of an organic compound was measured directly by 
photoelectron spectroscopy. Specifically, it considered as the value measured with the low-energy- 
electron-spectroscopy equipment "Model AC-1" by Riken Keiki Co., Ltd. 

[0033] Moreover, the electron affinity was searched for according to the following formula which is a 
definition type of a band gap. 

(Band gap) = (ionization potential) - (electron affinity) 

Moreover, it is the substituent constant defined by Taft in the solid parameter Es of the substituent in 
this invention, for example, is indicated by "field special number No. 122 Nankodo Co., Ltd. ** of the 
structure-activity relationship chemistry of a drug." On the basis of a hydrogen atom, Es value said 
especially by this invention is a value of Es (H= 0), namely, shows the value which deducted 1 .24 from 
Es (CH 3= 0) value on the basis of a methyl group. The typical value is shown in Table 1 . 
[0034] 
[Table 1] 
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0.00 


CH3 


-1 .24 


C2H5 


-1 .31 


1-C3H? 


-1 .71 




-2.78 
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-0.46 


CI 


-0.97 


Br 


-1 .16 


CF3 


-2.40 


CCh 


-3.30 


OCH3 


-0.55 


OH 


-0.55 


SH 


-1.07 1 


CN 


-0.51 



[0035] Next, a luminous layer is explained. The luminous layer as used in this specification points out 
the layer which emits light when a current is passed to the electrode which consists of cathode and an 
anode plate in the sense of a wide sense. The layer containing the organic compound which emits light 
when a current is specifically passed to the electrode which consists of cathode and an anode plate is 
pointed out. Usually, a luminous layer takes the structure which pinches a luminous layer between the 
electrodes of a pair. The organic electroluminescent element of this invention has an electron hole 
transportation layer, an electronic transportation layer, an anode plate buffer layer, a cathode buffer 
layer, etc. other than a luminous layer if needed, and takes the structure ****(ed) in cathode and an 
anode plate. 

[0036] Specifically, there is structure of (1) anode plate / luminous layer / cathode (2) anode plate / 
electron hole transportation layer / luminous layer / cathode (3) anode plate / luminous layer / electronic 
transportation layer / cathode (4) anode plate / electron hole transportation layer / luminous layer / 
electronic transportation layer / cathode (5) anode plate / anode plate buffer layer / electron hole 
transportation layer / luminous layer / electronic transportation layer / cathode buffer layer / cathode. 
[0037] The luminous layer of this invention has a 2.96-3. 80eV band gap, and is formed of the organic 
compound whose molecular weight is 600-2000, and the layer containing a fluorescent substance. 
[0038] Here, by containing a fluorescent substance, for the case where it does not contain, luminescence 
of different maximum luminescence wavelength is the compound obtained from an organic 
electroluminescent element, and, as for a fluorescent substance given in this invention, it is desirable that 
a band gap is small as compared with said organic compound. 

[0039] A desirable fluorescent substance is a fluorescence organic molecule with a high fluorescence 
quantum yield, or a rare earth complex system fluorescent substance in the state of a solution. Here, 30% 
or more of especially a fluorescence quantum yield is desirable 10% or more. 
[0040] As a fluorescence organic molecule with a high fluorescence quantum yield, commercial laser 
coloring matter etc. is mentioned, for example, coumarin system coloring matter, pyran system coloring 
matter, cyanine system coloring matter, crocodile NIUMU system coloring matter, SUKUARIUMU 
system coloring matter, oxo-Benz anthracene system. coloring matter, fluorescein system coloring 
matter, rhodamine system coloring matter, pyrylium system coloring matter, perylene system coloring 
matter, stilbene system coloring matter, poly thiophene system coloring matter, etc. are mentioned. 
[0041] Although the example of the fluorescence organic molecule used for below by this invention is 
shown, this invention is not limited to these. 
[0042] 
[Formula 7] 
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[0043] Moreover, as an example of a rare earth complex system fluorescent substance, the rare earth 
complex system fluorescent substance used for the below-mentioned color conversion layer is 
mentioned. 

[0044] moreover - said organic compound is an organic compound which has at least one nitrogen atom 
in intramolecular - further - high brightness - emitting light - more - high -- an organic brightness 
electroluminescent element can be offered. 

[0045] furthermore — said organic compound is a heterocyclic compound which has at least one hetero 
atom - more much more -- high brightness - emitting light -- further - high - an organic brightness 
electroluminescent element can be offered. 

[0046] It is desirable that it is the compound expressed with following general formula (I) - (VI) as an 
organic compound which has at least one nitrogen atom of this invention. The compound expressed with 
general formula [ of this invention ] (I) - (VI) below is explained in detail. 
[0047] In said general formula (I), n expresses the integer of 0-3, Rl and R2 express a substituent 
respectively, and alkyl groups (methyl, ethyl, i-propyl, hydroxyethyl, methoxy methyl, trifluoromethyl, t- 
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butyl, etc.), halogen atoms (fluorine, chlorine, etc.), and alkoxy groups (methoxy and ethoxy **i- 
propoxy, butoxy, etc.) are mentioned preferably as a substituent. Ar expresses the aromatic hydrocarbon 
ring which may have the substituent, or an aromatic heterocycle radical, and expresses naphthyl, 
binaphthyl, quinolyl, iso quinolyl, benzoxazolyl, benzimidazolyl, etc. preferably. When n expresses two 
or more integers, even if two or more Rl and R2 are the same, they may differ. 
[0048] In the general formula (II), nl expresses the integer of 0-7, and one or more R3 expresses a 
substituent, and even if respectively the same, it may differ, as a substituent — halogen atoms (fluorine, 
chlorine, etc.) and an alkyl group (methyl — ) Ethyl, i-propyl, hydroxyethyl, methoxymethyl, 
trifluoromethyl, Cycloalkyl radicals, such as t-butyl (cyclopentyl, cyclohexyl, etc.), aralkyl radicals 
(benzyl, 2-phenethyl, etc.) and an aryl group (phenyl — ) alkoxy groups (methoxy --), such as naphthyl, 
p-tolyl, and p-chlorophenyl Aryloxy groups, such as ethoxy **i-propoxy and butoxy one (phenoxy etc.), 
A cyano group, heterocycle radicals (pyrrolyl, pyrrolidyl, pyrazolyl, imidazolyl, pyridyl, 
benzimidazolyl, bends thiazolyl, benzoxazolyl, etc.), etc. may be mentioned, and these radicals may be 
permuted further. 

[0049] In a general formula (III), n2 expresses the integer of 0-6, and n3 expresses the integer of 0-7. 
Even if one or more R4 and R5 express a substituent and differ from each other, respectively, even when 
they are the same, they are good. As a substituent, what was mentioned as the above-mentioned example 
of R3, and the same thing may be mentioned, and these radicals may be permuted further. 
[0050] In a general formula (IV), n4, n5, and n6 express the integer of 0-7 respectively. One or more R6, 
R7, and R8 express the substituent respectively chosen from an alkyl group, a cycloalkyl radical, an aryl 
group, a halogen, an alkoxy group, an aryloxy group, and a heterocycle radical, and a methyl group and 
especially its a naphthyl group are desirable. 

[0051] When nl-n6 express two or more integers, even if two or more R3-R8 are the same, they may 
differ. 

[0052] In a general formula (V) and (VI), even if Rl 1-R16, R21-R26, X1-X9, and A1-A6 express a 
hydrogen atom or a substituent and they differ from each other, respectively, even when they are the 
same, they are good. However, the total value of each solid parameter [ of R11-R16 ] EsRl 1 - EsR16 
value fills EsRl 1+EsR12+EsR13+EsR14+EsR15+EsR16 <— 2.0, and the total value of each solid 
parameter [ of R21-R26 ] EsR21 - EsR26 value fills EsR21+EsR22+EsR23+EsR24+EsR25+EsR26 <= - 
2.0. In addition, the substituent which adjoins mutually is condensed and may form the ring structure. 
As a substituent expressed with XI -X9, an alkyl group, an aryl group, a heterocycle radical, a halogen 
atom, an alkoxy group, the amino group, etc, are desirable, and, as for especially X2, X5, and X8, it is 
still more desirable that they are an aryl group or an amino group (especially diaryl amino group). 
Moreover, as for the substituent expressed with A1-A6, it is desirable that it is an aryl group, and these 
radicals may be permuted further. 

[0053] Although the example of a compound expressed with general formula (I) - (VI) in this invention 
below is shown, this invention is not limited to these. 
[0054] 
[Formula 8] 
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[0055] 
[Formula 9] 
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[0057] 

[Formula 11] 
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[0058] 

[Formula 12] 
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[Formula 14] 
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(31) (32) 




[0061] 

[Formula 15] 
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[0062] 

[Formula 16] 
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[Formula 17] 



http://www4.ipdl.ncipi.go.jp/cgi-biri/tran_web_cgi_ejje 



JP,2002-329577,A [DETAILED DESCRIPTION] Page 1 6 of 47 




[0064] 

[Formula 18] 
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(50) 





[0067] 

[Formula 2 1 ] 
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[Formula 23] 
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[0070] 

[Formula 24] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/16/06 



JP,2002-329577,A [DETAILED DESCRIPTION] 



Page 23 of 47 




[0071] 

[Formula 25] 
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[0072] 

[Formula 26] 
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[0073] Moreover, as an example of heterocycle in case said organic compound is a heterocyclic 
compound which has at least one hetero atom, a pyrrole ring, a pyrrolidine ring, a pyrazole ring, an 
imidazole ring, a pyridine ring, a benzimidazole ring, a bends thiazole ring, a benzooxazole ring, etc. are 
raised. 

[0074] Although the example of the heterocyclic compound in this invention is shown below, this 
invention is not limited to these. 
'[0075] 
[Formula 27] 
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C«He(n) 

[0077] 

[Formula 29] 
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(82) (83) 




(84) (85) 




[0079] When said organic compound of this invention has a 3.20eV - 3.60eV band gap, it is desirable 
especially in respect of luminescence brightness and a component life. 

[0080] as the approach of forming a luminous layer using the above-mentioned organic compound and a 
fluorescent substance — vacuum deposition, a spin coat method, the cast method, and LB although it 
can form by thin-film-izing by well-known approaches, such as law, it is desirable that it is especially 
the molecule deposition film. Here, molecule deposition film is the thin film which deposition was 
carried out and was formed from the gaseous-phase condition of the above-mentioned compound, and 
film solidified and formed from the melting condition or liquid phase condition of a compound, usually, 
this molecule deposition film — LB — it is distinguishable with the thin film (molecule built up film) 
formed of law, and the difference of condensation structure and higher order structure and the functional 
difference resulting from it. 

[0081] Moreover, after this luminous layer melts the above-mentioned organic compound and a 
fluorescent substance to a solvent and considers as a solution with binding material, such as resin, as 
indicated by Provisional Publication No. No. 51781 [ 57 to ], it can thin-film-ize this with a spin coat 
method etc., and can form it. Thus, although there is especially no limit about the thickness of the 
formed luminous layer and it can choose suitably according to a situation, it is usually the range of 5nm 
- 5 micrometers. 0.001-10-mol% of the concentration of the fluorescent substance to be used is desirable 
to the above-mentioned organic compound. 

[0082] Next, an electron hole transportation layer and an electronic transportation layer are explained. 
An electron hole transportation layer by having the function to transmit the electron hole poured in from 
the anode plate to a luminous layer, and making this electron hole transportation layer intervene between 
an anode plate and a luminous layer The electron which many electron holes were poured into the 
luminous layer by lower electric field, and was further poured into the luminous layer from cathode, the 
cathode buffer layer, or the electronic transportation layer That the interface in a luminous layer 
accumulates with the obstruction of the electron which exists in the interface of a luminous layer and an 
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electron hole transportation layer, and luminous efficiency improves etc. becomes the component which 
was excellent in the luminescence engine performance. About the ingredient (henceforth a hole-injection 
ingredient and an electron hole transportation ingredient) of this electron hole transportation layer, if it 
has the aforementioned property, there is especially no limit, and it can choose and use the thing of 
arbitration in photoconductive material conventionally out of what is commonly used as an electron hole 
transportation ingredient, or the well-known thing used for the electron hole transportation layer of an 
EL element. 

[0083] The above-mentioned electron hole transportation ingredient may have impregnation of an 
electron hole, transportation, or electronic obstruction nature, and may be any of the organic substance 
and an inorganic substance, as this electron hole transportation ingredient — for example, a triazole 
derivative, an OKISA diazole derivative, an imidazole derivative, the poly aryl alkane derivative, a 
pyrazoline derivative and a pyrazolone derivative, a phenylenediamine derivative, an aryl amine 
derivative, an amino permutation chalcone derivative, an oxazole derivative, a styryl anthracene 
derivative, and full me — non, a derivative, a hydrazone derivative, a stilbene derivative, a silazane 
derivative, an aniline system copolymer and conductive polymer oligomer, especially thiophene 
oligomer, etc. are mentioned. As an electron hole transportation ingredient, although the above- 
mentioned thing can be used, it is desirable to use a porphyrin compound, an aromatic series tertiary 
amine compound and a styryl amine compound, especially an aromatic series tertiary amine compound. 
[0084] As an example of representation of the above-mentioned aromatic series tertiary amine 
compound and a styryl amine compound N, N, N\ and N'-tetra-phenyl -4, 4 f -diamino phenyl ;N, N'- 
diphenyl-N, N'-bis(3-methylphenyl)-[l and 1 '-biphenyl] -4, and 4'-diamine (TPD); 2 and 2-bis(4-G p- 
tolylamino phenyl) propane; 1 and 1-screw Cyclohexane; TheN, N, N f , and N'-tetra-p-tolyl -4, 4 f - 
diamino biphenyl; 1, a l-bis(4-G p-tolylamino phenyl)-4-phenylcyclohexane; screw (4-G p-tolylamino 
phenyl) Phenylmethane; (4-dimethylamino-2-methylphenyl) A screw Phenylmethane;N, N'-diphenyl-N, 
and N'-JI (4-methoxypheny) -4, a 4 f -diamino biphenyl; An N, N, N ! , and N'-tetra-phenyl -4, 4-diamino 
diphenyl ether;4, and 4'-screw (4-G p-tolylamino phenyl) KUODORI phenyl; N, N, and N-Tori 
(Diphenylamino) Amine; 4- (p-tolyl) (G p-tolylamino)-4'-[4-(G p-tolylamino) styryl] stilbene; - a 4-N, 
N-diphenylamino-(2-diphenyl vinyl) benzene; 3-methoxy-4'-N, and N-diphenylamino still benzene;N- 
phenyl carbazole — further What has in intramolecular two fused aromatic rings indicated by the U.S. 
Pat. No. 5,061,569 number, For example, a 4 and 4 , -bis[N-(l-naphthyl)-N-phenylamino] biphenyl 
(NPD), 4 and 4 1 by which the triphenylamine unit indicated by JP,4-308688,A was connected with 3 
starburst molds - 4" (MTDATA) of - tris [N-(3-methylphenyl)-N-phenylamino] triphenylamines etc. is 
mentioned. 

[0085] The polymeric materials which furthermore introduced these ingredients into the macromolecule 
chain, or used these ingredients as the principal chain of a macromolecule can also be used. 
[0086] Moreover, p mold-Si, p mold - Inorganic compounds, such as SiC, can also be used as an 
electron hole transportation ingredient, this electron hole transportation layer - the above-mentioned 
electron hole electron hole transportation ingredient — for example, a vacuum deposition method, a spin 
coat method, the cast method, and LB -- it can form by thin-film-izing by well-known approaches, such 
as law. Although there is especially no limit about the thickness of an electron hole transportation layer, 
it is usually 5nm - about 5 micrometers. This electron hole transportation layer may be 1 layer structure 
which consists of a kind of the above-mentioned ingredient, or two sorts or more, and may be a 
laminated structure which consists of two or more layers of the same presentation or a different-species 
presentation. 

[0087] Furthermore, as the ingredient, the thing of arbitration can be chosen and used for the electronic 
transportation layer used if needed out of a conventionally well-known compound that what is necessary 
is just to have the function to transmit the electron poured in from cathode to a luminous layer. 
[0088] As an example of the ingredient (henceforth an electronic transportation ingredient) used for this 
electronic transportation layer, heterocycle tetracarboxylic acid anhydrides, such as a nitration fluorene 
derivative, a diphenyl quinone derivative, a thiopyran dioxide derivative, and naphthalene perylene, a 
carbodiimide, a deflection ORENIRIDEN methane derivative, anthra quinodimethan and an anthrone 
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derivative, an OKISA diazole derivative, etc. are mentioned. Furthermore, in the above-mentioned 
OKISA diazole derivative, the thiadiazole derivative which permuted the oxygen atom of an oxadiazole 
ring by the sulfur atom, and the quinoxaline derivative which has the quinoxaline ring known as an 
electron withdrawing group can also be used as an electronic transportation ingredient. 
[0089] The polymeric materials which furthermore introduced these ingredients into the macromolecule 
chain, or used these ingredients as the principal chain of a macromolecule can also be used. 
[0090] Moreover, the metal complex (Alq), for example, tris (eight quinolinol) aluminum, of an eight- 
quinolinol derivative, Tris (5, 7-dichloro-eight quinolinol) aluminum, tris (5, 7-dibromo-eight 
quinolinol) aluminum, Tris (2 -methyl-eight quinolinol) aluminum, tris (5-methyl-eight quinolinol) 
aluminum, Metal complexes with which the central metal of these metal complexes replaced In, Mg, Cu, 
calcium, Sn, Ga, or Pb, such as bis(eight quinolinol) zinc (Znq), can also be used as an electronic 
transportation ingredient. In addition, that by which a metal free-lancer, metal phthalocyanines, or those 
ends are permuted with the alkyl group, the sulfonic group, etc. can also be preferably used as an 
electronic transportation ingredient. Moreover, the JISUCHIRIRU pyrazine derivative used as an 
ingredient of a luminous layer can also be used as an electronic transportation ingredient, and they are n 
mold-Si and n mold like an electron hole transportation layer. - Inorganic semi-conductors, such as SiC, 
can also be used as an electronic transportation ingredient. 

[0091] this electronic transportation layer - the above-mentioned compound - for example, a vacuum 
deposition method, a spin coat method, the cast method, and LB - a film can be produced by the thin 
film-ized method law etc. is well-known, and it can form. The thickness as an electronic transportation 
layer is usually chosen in 5nm - 5 micrometers, although there is especially no limit. This electronic 
transportation layer may be 1 layer structure which consists of these electronic transportation ingredient 
kinds or two sorts or more, or may be a laminated structure which consists of two or more layers of the 
same presentation or a different-species presentation. 

[0092] Furthermore, a buffer layer (electrode volume phase) may be made to exist between an anode 
plate, a luminous layer, or a hole injection layer and between cathode, a luminous layer, or an electronic 
injection layer. 

[0093] A buffer layer is a layer prepared between an electrode and an organic layer for a driver voltage 
fall or the improvement in luminous efficiency, it is indicated by piece [ 2nd ] chapter "an electrode 
material' 1 (123-166 pages) "an organic electroluminescent element and its industrialization front line 
(November 30, 1998 N tea S company issue)" 2 at the detail, and there are an anode plate buffer layer 
and a cathode buffer layer. 

[0094] As for an anode plate buffer layer, the giant-molecule buffer layer using conductive polymers 
with which the detail is indicated and is represented by the phthalocyanine buffer layer represented as an 
example at a copper phthalocyanine and the vanadium oxide, such as an oxide buffer layer, an 
amorphous carbon buffer layer, the poly aniline (EMERARU DIN), and the poly thiophene, etc. is 
mentioned to JP,9-45479,A, 9-260062, 8-288069, etc. 

[0095] As for a cathode buffer layer, the oxide buffer layer with which the detail is represented by the 
metal buffer layer which is indicated and is specifically represented to strontium, aluminum, etc., the 
alkali-metal-compound buffer layer represented by lithium fluoride, the alkaline earth metal compound 
buffer layer represented by magnesium fluoride, and the aluminum oxide is mentioned to JP,6- 
325871,A, 9-17574, 10-74586, etc. 

[0096] Especially, in the organic electroluminescent element of this invention, when a cathode buffer 
layer existed, a driver voltage fall and the improvement in luminous efficiency were obtained greatly. 
[0097] As for the above-mentioned buffer layer, it is desirable that it is the very thin film, and although 
based also on a material, the thickness has the desirable range of 0.1-100nm. 

[0098] You may have stratum fiinctionale, such as an electron hole inhibition (hole block) layer which 
may carry out the laminating of the layer which furthermore has the other functions other than the 
above-mentioned basic configuration layer if needed, for example, is indicated by the 237th page of 
JP,1 1-204258,A, 1 1-204359, and "the organic electroluminescent element and its industrialization front 
line (November 30, 1998 N tea S company issue)" etc. 
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[0099] Next, the electrode of ari organic electroluminescent element is explained. The electrode of an 
organic electroluminescent element consists of cathode and an anode plate. 

[0100] What uses the large (4eV or more) metal, the alloy, the electrical conductivity compounds, and 
such mixture of a work function as electrode material as an anode plate in this organic 
electroluminescent element is used preferably. As an example of such electrode material, conductive 
transparent materials, such as metals, such as Au, Cul, indiumtinoxide (ITO), and Sn02, ZnO, are 
mentioned. 

[0101] The above-mentioned anode plate may form a pattern through the mask of a desired 
configuration at the time of vacuum evaporationo and sputtering of (100-micrometer or more extent) and 
the above-mentioned electrode material, when a thin film may be made to form such electrode material 
by approaches, such as vacuum evaporationo and sputtering, and the pattern of a desired configuration 
may be formed by the photolithography method or it seldom needs pattern precision. When taking out 
luminescence from this anode plate, it is desirable to make permeability larger than 10%, and below 
hundreds of ohms / ** of the sheet resistance as an anode plate are desirable. Although thickness is 
furthermore based also on an ingredient, lOnm - 1 micrometer is usually preferably chosen in 10-200nm. 

[0102] What, on the other hand, uses the small (4eV or less) metal (an electron injectional metal is 
called), the alloy, the electrical conductivity compounds, and such mixture of a work function as 
electrode material as cathode is used. As an example of such electrode material, a sodium and sodium- 
potassium alloy, magnesium, a lithium, magnesium / copper mixture, magnesium / silver mixture, 
magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide (aluminum 
203) mixture, an indium, a lithium / aluminum mixture, a rare earth metal, etc. are mentioned. In these, 
the mixture of the point of endurance over electron injection nature, oxidation, etc. to an electron 
injectional metal and the second metal which is a metal with it, for example, magnesium / silver mixture, 
magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide (aluminum 
203) mixture, a lithium / aluminum mixture, etc. are suitable. [ the large value of a work function and ] 
[ more stable than this ] 

[0103] Furthermore, as cathode used for the organic electroluminescent element of this invention, ari 
aluminium alloy is desirable, it is desirable that especially an aluminum content is under 100 mass % 
more than 90 mass %, and it is under 100 mass % more than 95 mass % most preferably. Thereby, the 
luminescence life and the highest attainment brightness of an organic electroluminescent element can be 
raised very much. 

[0104] The above-mentioned cathode can produce such electrode material by making a thin film form 
by approaches, such as vacuum evaporationo and sputtering. Moreover, below hundreds of ohms / ** of 
the sheet resistance as cathode are desirable, and lOnm - 1 micrometer of thickness is usually preferably 
chosen in 50-200nm. In addition, in order to make luminescence penetrate, if either the anode plate of an 
organic electroluminescent element or cathode is transparent or translucent, it improves [ luminous 
efficiency ] and is convenient. 

[0105] Especially limitation does not have the substrate preferably used for the organic 
electroluminescent element of this invention in classes, such as glass and plastics, and if it is the thing of 
transparence, there will be especially no limit. As a substrate preferably used for the electroluminescent 
element of this invention, glass, a quartz, and light transmission nature plastic film can be mentioned, 
for example. 

[0106] As light transmission nature plastic film, the film which consists of polyethylene terephthalate 
(PET), polyethylenenaphthalate (PEN), polyether sulphone (PES), polyether imide, a polyether ether 
ketone, a polyphenylene sulfide, polyarylate, polyimide, a polycarbonate (PC), cellulose triacetate 
(TAC), cellulose acetate propionate (CAP), etc., for example is mentioned. 

[0107] Next, the suitable example which produces an organic electroluminescent element is explained. 
The method of producing an EL element which consists of the aforementioned anode plate / anode plate 
buffer layer / electron hole transportation layer / luminous layer / electronic transportation layer / 
cathode buffer layer / cathode as an example is explained. First, on a suitable substrate, 1 micrometer or 
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less of thin films which consist of desired electrode material, for example, matter for anode plates, is 
made to form by approaches, such as vacuum evaporationo and sputtering, so that it may become 10- 
200nm thickness preferably, and an anode plate is produced. Next, the thin film which consists of an 
ingredient of an anode plate buffer layer, an electron hole transportation layer, a luminous layer, an 
electronic transportation layer, and a cathode buffer layer is made to form on this. 
[0108] As the approach of thin-film-izing of this organic thin film layer, although there are a spin coat 
method, the cast method, vacuum deposition, etc. like the above, especially the point of the 
homogeneous film being easy to be obtained and being hard to generate a pinhole to a vacuum 
deposition method or a spin coat method is desirable. The producing-film method different furthermore 
for every layer may be applied. When adopting vacuum deposition as film production, although it 
changes with crystal structures, meeting structures, etc. which are made into the class of compound to be 
used, and the purpose of the molecule deposition film, as for the vacuum evaporationo condition, it is 
desirable to choose suitably whenever [ boat stoving temperature ] generally in 50-450 degrees C, a 10-6 
to ten to 2 Pa degree of vacuum, the evaporation rate of 0.01-50nm/second, the substrate temperature of 
-50-300 degrees C, and the range of 5nm - 5 micrometers of thickness. 

[0109] A desired EL element is obtained by making the thin film which consists of matter for cathode 
on it form by approaches, such as vacuum evaporationo and sputtering, after formation of these layers, 
so that 1 micrometer or less may become 50-200nm thickness preferably, and preparing cathode. 
Although it is desirable for it to be consistent by one vacuum suction, and to produce from a hole 
injection layer to cathode as for production of this organic electroluminescent element, it may give the 
producing-film method which takes out on the way and is different. In that case, consideration of 
working under a desiccation inert gas ambient atmosphere is needed. 

[0110] Moreover, it is also possible to make production sequence reverse and to produce it in order of 
cathode, a cathode buffer layer, an electronic transportation layer, a luminous layer, an electron hole 
transportation layer, an anode plate buffer layer, and an anode plate. Thus, when impressing direct 
current voltage to the obtained EL element, luminescence can be observed, if + is impressed for an 
anode plate and about electrical-potential-difference 5-40V is impressed for cathode as a polarity of-. 
Moreover, even if it impresses an electrical potential difference with a reverse polarity, luminescence is 
not produced at all, without a current flowing. Furthermore, in impressing alternating voltage, only 
when an anode plate changes + and cathode changes into the condition of -, it emits light. In addition, 
the wave of the alternating current to impress is arbitrary and good. 

[0111] The organic electroluminescent element of this invention may be used as a kind of lamp like the 
object for lighting, or the exposure light source, and may be used as an indicating equipment (display) of 
the type which carries out the direct-vision private seal of projection equipment, static image, and 
dynamic image of the type which projects an image. A passive-matrix (passive matrix) method or an 
active matrix is sufficient as the drive method in the case of using it as an indicating equipment for 
animation playback. Moreover, it is possible to produce a full color display by using two or more sorts 
of organic electroluminescent elements of this invention which has the different luminescent color. At 
this time, the same thing of the organic compound of this invention used for a luminous layer is 
desirable. In such a case, possibility that the ingredient (ingredient used for a buffer layer, an electron 
hole transportation layer, an electronic transportation layer, etc.) used in addition to a luminous layer can 
be made the same is high, and examination of optimization of component engine performance, such as 
luminous efficiency and a component life, becomes easy. 

[01 12] Next, a color conversion layer is explained. The color conversion layer as used in this 
specification says the layer which has the function to change the light of a certain wavelength into the 
light of different wavelength in the sense of a wide sense. The layer containing the matter which emits 
the light of wavelength which specifically absorbs the light emitted from the luminous layer of an 
organic electroluminescent element, and is different is said. Thereby, an organic electroluminescent 
element becomes possible [ displaying not only the color of the light emitted from a luminous layer but 
other colors changed by the color conversion layer ]. 

[01 13] As matter which emits the light of wavelength which absorbs the light emitted from the luminous 
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layer of an organic electroluminescent element, and is different, a fluorescent substance is mentioned 
and it can use properly with wavelength [ has an organic fluorescent substance or an inorganic 
fluorescent substance, and ] to change it as a fluorescent substance. 

[01 14] As an organic fluorescent substance, coumarin system coloring matter, pyran system coloring 
matter, cyanine system coloring matter, crocodile NIUMU system coloring matter, SUKUARIUMU 
system coloring matter, oxo-Benz anthracene system coloring matter, fluorescein system coloring 
matter, rhodamine system coloring matter, pyrylium system coloring matter, perylene system coloring 
matter, stilbene system coloring matter, poly thiophene system coloring matter, etc. are mentioned. 
[0115] As an inorganic fluorescent substance, the thing of a particle 3 micrometers or less has a 
desirable particle size, and it is desirable that it is an ultrafine particle fluorescent substance near the 
mono dispersion by which the process was further compounded via the liquid phase process. 
[01 16] The inorganic system fluorescent substance which an inorganic fluorescent substance consists of 
with a crystal parent and an activator, or a rare earth complex system fluorescent substance is 
mentioned. 

[0117] Y202S which are a crystal parent although the presentation of an inorganic system fluorescent 
substance does not have especially a limit, The metallic oxide and ZnS which are represented by 
Zn2Si04, calcium5(P04)3Cl, etc., To the sulfide represented by SrS, CaS, etc., Ce, Pr, Nd, Pm, What 
combined the ion of metals, such as ion of rare earth metals, such as Sm, Eu, Gd, Tb, Dy, Ho, Er, Tin, 
and Yb, and Ag, aluminum, Mn, In, Cu, Sb, as an activator or a coactivator is desirable. 
[0118] When a crystal parent is explained in more detail, as a crystal parent, a metallic oxide is 
desirable. For example, (X)3aluminum 16027, (X)4aluminum 14025, (X)3aluminum2Si 2O10, (X)4Si 
208, (X)2Si 206, (X)2P207, (X)2P205, (X)5(P04)3C1, (X) - 2Si308-2(X) C12 - [ - here, X 
expresses alkaline earth metal. In addition, a single component or two or more kinds of mixed 
components are sufficient as the alkaline earth metal expressed with X, and the mixed ratio is arbitrary 
and good. ] ** -- the aluminum oxide permuted with alkaline earth metal [ like ], silicon oxide, a 
phosphoric acid, a halo phosphoric acid, etc. are mentioned as a typical crystal parent. 
[0119] What blended the metallic element of arbitration with sulfides, and those oxides and sulfides of 
the thing (sulfide) which changed a part of oxide of rare earth metals, such as a zincky oxide and a 
sulfide, an yttrium, and GADORIUMU, a lanthanum, and oxygen of the oxide to the sulfur atom, and a 
rare earth metal as other desirable crystal parents is mentioned. 

[0120] The desirable examples of a crystal parent are enumerated below. Mg4Ge05.5F and Mg4 - 
Ge06, ZnS, and Y202 - S, Y3aluminum 5012, Y2SiO10, Zn2Si04, Y203, BaMgAl 10O17, and BaAl 
12019 (it Ba(s)), Sr, MgO-aAl 203, BO (Y, Gd)3, S (Zn, Cd), SrGa2 S4, SrS, GaS and Sn02, and 
calciuml0(PO4) 6 (F --) CI) - 2 and aluminum (Mg (Ba, Sr), Mn) 10O17 (Sr «), calcium, Ba, and 
MglO(P04) 6 - C12, PO (La, Ce)4, CeMgAl 11019, GdMgB 5O10, Sr2P207, Sr4aluminum 14025, 
Y2S04, Gd202S, and Gd2 - they are 03, YV04, and Y(P, V) 04 grade. 

[0121] What is necessary is for what was replaced with the element of the same family in part to be 
sufficient as the above crystal parent and activator, or coactivator, and for there to be especially no limit 
in elementary composition, to absorb the light of a purple-blue field, and just to emit the light. 
[0122] In this invention, a thing desirable as the activator of an inorganic system fluorescent substance 
and a coactivator is the ion of metals, such as ion of the lanthanoids represented by La, Eu, Tb, Ce, Yb, 
Pr, etc., and Ag, Mn, Cu, In, aluminum, and 0.001 -100-mol% of the amount of dopes is desirable to a 
parent, and is still more desirable. [ 0.01-50 mol% of] 

[0123] An activator and a coactivator are doped in the crystal by transposing some ion which constitutes 
a crystal parent to ion like the above-mentioned lanthanoids. 

[0124] If the actual presentation of a fluorescent substance crystal is indicated strictly, it will become the 
following empirical formulas, but since the size of the amount of an activator does not affect an essential 
fluorescence property in many cases, as long as there is no notice, suppose below that the numeric value 
of the following x or y is not indicated especially. For example, Sr4-xA114025:Eu 2+x writes it as 
Sr4aluminuml4025:Eu2+ in this invention. 

[0125] Although the empirical formula of a typical inorganic system fluorescent substance (a crystal 
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parent and inorganic fluorescent substance constituted with an activator) is indicated below, this 
invention is not limited to these. 3-x-yA116027:Eu 2+x, Mn2+y, (BazMgl-z) Sr4-xA114025:Eu 2+x, 1 
(Srl-zBaz)-xA12Si208:Eu 2+x, Ba2-xSi04:Eu 2+x, Sr2-xSi04:Eu 2+x, Mg2-xSi04:Eu 2+x, l(BaSr)- 
xSi04:Eu 2+x, Y2-x-ySi05:Ce 3+x, Tb3+y, Sr2-xP205:Eu 2+x, Sr2-xP207: - Eu 2+x, 5(BayCazMgl- 
y-z)-x(P04)3 Cl:Eu 2+x, Sr2-xSi308-2SrC12:Eu 2+x [x, and y and z express the number of one or less 
arbitration, respectively. ] 

Although the inorganic system fluorescent substance preferably used for below by this invention is 
shown, this invention is not limited to these compounds. 
[Blue luminescence inorganic system fluorescent substance] 

(BL-1) Sr2P207:Sn4+ (BL-2) Sr4aluminuml4025:Eu2+ (BL-3) (Ba, Sr) (Mg --) BaMgA110O17:Eu2+ 
(BL-4) SrGa2S4:Ce3+ (BL-5) CaGa2S4:Ce3+ (BL-6) Mn) - aluminum 10O1 7 :Eu2+ (BL-7) (Sr and 
calcium --) Ba, Mg) 10(PO4) 6C12:Eu2+ (BL-8) BaA12Si08:Eu2+ (BL-9) Sr2P207:Eu2+ (BL-10) Sr5 
(P04) 3Cl:Eu2+ (BL-11) (Sr, calcium, Ba) 5(P04) 3Cl:Eu2+ (BL-1 2) BaMg2aluminuml6027:Eu2+ 
(BL-13) (Ba, calcium) 5(P04) 3Cl:Eu2+ (BL-14) Ba3MgSi208:Eu2+ (BL-15) Sr3MgSi208:Eu2+ [a 
green luminescence inorganic system fluorescent substance] 

(GL-1) (BaMg) aluminuml6027:Eu2+, Mn2+ (GL-2) Sr4aluminuml4025:Eu2+ (GL-3) (SrBa) 
aluminum2Si208:Eu2+ (GL-4) (BaMg) 2Si04:Eu2+ (GL-5) Y2Si05:Ce3+ and Tb3+ (GL-6) Sr2P207- 
Sr2B205:Eu2+ (GL-7) 0 BaCaMg5(P04) 3Cl:Eu2+ (GL-8) Sr2Si308-2SrC12:Eu2+ (GL-9) Zr2Si04, 
MgAll 1019:Ce3+, Tb3+ (GL-10) Ba2Si04:Eu2+ (GL-1 1) Sr2Si04:Eu2+ (GL-12) (BaSr) Si04: Eu2+ 
[a red luminescence inorganic system fluorescent substance] 

(RL-1) Y202S:Eu3+(RL-2) YA103:Eu3+(RL-3) Ca2Y2(Si04)6:Eu3+(RL-4) LiY9(Si04)602:Eu3+ 
(RL-5) YV04:Eu3+(RL-6) CaS:Eu3+(RL-7) Gd203:Eu3+(RL-8) Gd202S:Eu3+(RL-9) Y(P,V) 
O4:Eu3+(RL-10) Mg4Ge05.5F:Mn4+(RL-l 1) Mg4Ge06:Mn4+(RL-12) K5Eu2.5 (W04) 6.25 (RL-1 3) 
Na5Eu2.5 (W04) 6.25 (RL-1 4) K5Eu2.5 (Mo04) 6.25 (RL-1 5) The Na5Eu2.5 (Mo04) 6.25 above- 
mentioned inorganic system fluorescent substance Surface treatment processing may be performed if 
needed and what is depended on the physical processing by addition of what is depended on chemical 
preparation, such as a silane coupling agent, as the approach, the particle of submicron order, etc., the 
thing further depended on those concomitant use are mentioned. 

[0126] The compound which either an aromatic series system or a non-aromatic system is OK as, and is 
preferably expressed with the following general formula (B) as an organic ligand which what has Ce, Pr, 
Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, etc. as a rare earth metal is mentioned as a rare earth 
complex system fluorescent substance, and forms a complex is desirable. 
[0127] General formula (B) Lx, Ly, and Lz express the atom which has two or more joint hands 
• independently, respectively among a Xa-(Lx)-(Ly)n-(Lz)-Ya type, n expresses 0 or 1 , Xa expresses the 
substituent which has the atom which can be configurated at least in contiguity of Lx, and Ya expresses 
the substituent which has the atom which can be configurated at least in contiguity of Lz. Furthermore 
the part of the arbitration of Xa and Lx are condensed mutually, a ring may be formed, the part of the 
arbitration of Ya and Lz are condensed mutually, a ring may be formed, Lx and Lz are condensed 
mutually, a ring may be formed, and an aromatic hydrocarbon ring or at least one aromatic heterocycle 
exists in intramolecular further. Xa-(Lx)-(Ly)n-(Lz)-Ya However, beta-diketone derivative and a beta- 
keto ester derivative, What transposed the beta-keto amide derivative or the oxygen atom of said ketone 
to sulfur atom or -N(R201)-> When it expresses the crown ether with which only the number of 
arbitration transposed the oxygen atom of crown ether, aza-crown ether, thia crown ether, or crown ether 
to sulfur atom or -N(R201)-, there may not be an aromatic hydrocarbon ring or an aromatic heterocycle. 
- In N(R201)-, R201 expresses the aryl group which is not permuted [ the alkyl group which is not 
permuted / a hydrogen atom, a permutation, or /, a permutation, or ]. 

[0128] In a general formula (B), the atoms which are expressed with Xa and Ya and which can be 
configurated are specifically an oxygen atom, a nitrogen atom, a sulfur atom, a selenium atom, and a 
tellurium atom, and it is especially desirable that they are an oxygen atom, a nitrogen atom, and a sulfur 
atom. 

[0129] In a general formula (B), as an atom with two or more joint hands of being expressed with Lx, 
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Ly, and Lz, although there is especially no limit, and a carbon atom, an oxygen atom, a nitrogen atom, a 

silicon atom, a titanium atom, etc. are mentioned typically, a carbon atom is desirable. 

[0130] Although the example of a rare earth complex system fluorescent substance of having the organic 

ligand expressed with a general formula (B) below is shown, this invention is not limited to these. 

[0131] 
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[Formula 33] 
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[0135] Although there will be especially no limitation if the location in which a color conversion layer is 
prepared is the location which can absorb luminescence from the organic electroluminescence section, 
as for said transparent electrode of a transparence substrate, it is desirable between a transparent 
electrode and a transparence substrate to prepare in the opposite side (side before taking out 
luminescence). 

[0136] The above-mentioned color conversion layers may be which gestalten, such as vacuum 
evaporationo or film production according the above-mentioned fluorescent substance to the sputtering 
method, and spreading film distributed in it by using suitable resin as a binder. lOOnm - about 5mm is 
suitable for thickness. When considering as the spreading film distributed in it by using suitable resin as 
a binder here, the distributed concentration of a fluorescent substance should just be the range which 
does not start concentration quenching of fluorescence and can fully absorb luminescence from the 
organic electroluminescence section. Although based on the class of fluorescent substance, about 10-7 to 
ten - three mols are suitable to lg of resin to be used, since concentration quenching hardly poses a 
problem in the case of an inorganic fluorescent substance — lg of resin — receiving — 0.1- 1 0 — it can be 
used about g. 

[0137] The color conversion layer containing the inorganic fluorescent substance which excites on the 
luminescence wavelength of the organic compound in a luminous layer, has the maximum luminescence 
wavelength and emits light within the limits of 400-500nm as a color conversion layer used for this 
invention, The color conversion layer containing the inorganic system fluorescent substance which 
excites on the luminescence wavelength of the organic compound in a luminous layer, has the maximum 
luminescence wavelength and emits light within the limits of 501-600nm, It is desirable to excite on the 
luminescence wavelength of the organic compound in a luminous layer, and to have at least the color 
conversion layer containing the inorganic system fluorescent substance which has the maximum 
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luminescence wavelength and emits light within the limits of 601-700nm. This becomes possible to 
make an organic electroluminescent element full color. 

[0138] An example of the display which consists of organic electroluminescent elements of this 
invention is explained below based on a drawing. 

[0139] Drawing 1 is the mimetic diagram having shown an example of the display which consists of 
organic electroluminescent elements. Display image information by luminescence of an organic 
electroluminescent element, for example, it is the mimetic diagram of the display of a cellular phone etc. 

[0140] A display 1 consists of a control section B which performs the image scan of Display A based on 
the display A which has two or more pixels, and image information. 

[0141] It connects with Display A electrically, and based on the image information from the outside, the 
pixel for every scanning line carries out sequential luminescence of a scan signal and the image data 
signal according to an image data signal with delivery and a scan signal, and a control section B 
performs an image scan to two or more pixels of each, and displays image information on them at 
Display A. 

[0142] Drawing 2 is the mimetic diagram of a display. Display A has the wiring section containing two 
or more scanning lines 5 and data lines 6, and two or more pixel 3 grades on a substrate. The main 
members of Display A are explained to below. 

[0143] In drawing, the light in which the pixel 3 emitted light shows the case where it is taken out in the 
direction of a white arrow head (down). 

[0144] The scanning line 5 and two or more data lines 6 of the wiring section consisted of an electrical 
conducting material, respectively, and the scanning line 5 and the data line 6 intersected perpendicularly 
in the shape of a grid, and it has connected with a pixel 3 in the location which intersects perpendicularly 
(not shown for details). 

[0145] A pixel 3 will emit light according to reception and the received image data in an image data 
signal from the data line 6, if a scan signal is impressed from the scanning line 5. The full color display 
of the color of luminescence is attained by juxtaposing suitably the pixel of a red field, the pixel of a 
green field, and the pixel of a blue field on the same substrate. 

[0146] Next, the luminescence process of a pixel is explained. Drawing 3 is the mimetic diagram of a 
pixel. 

[0147] The pixel is equipped with the organic electroluminescent element 10, the switching transistor 
1 1, the drive transistor 12, and the capacitor 13 grade. The red of examples 1-3, green, and a blue 
luminescence organic electroluminescent element can be used for two or more pixels as an organic 
electroluminescent element 10, and a full color display can be performed by juxtaposing these on the 
same substrate. 

[0148] In drawing 3 , an image data signal is impressed to the drain of a switching transistor 1 1 through 
the data line 6 from a control section B. And if a scan signal is impressed to the gate of a switching 
transistor 1 1 through the scanning line 5 from a control section B, the drive of a switching transistor 1 1 
will turn on and the image data signal impressed to the drain will be transmitted to the gate of a 
capacitor 13 and the drive transistor 12. 

[0149] While a capacitor 13 is charged by transfer of an image data signal according to the potential of 
an image data signal, the drive of the drive transistor 12 turns on. A drain is connected to power-source 
Rhine 7, and, as for the drive transistor 12, a current is supplied to the organic electroluminescent 
element 10 from power-source Rhine 7 according to the potential of the image data signal with which it 
connects with the electrode of the organic electroluminescent element 10, and the source was impressed 
to the gate. 

[0150] If a scan signal moves to the following scanning line 5 by sequential scanning of a control 
section B, the drive of a switching transistor 1 1 turns off. However, since a capacitor 13 holds the 
potential of the charged image data signal, an ON state is maintained, and even if the drive of a 
switching transistor 1 1 turns off, luminescence of the organic electroluminescent element 1 0 continues 
the drive of the drive transistor 12 until impression of the following scan signal is performed. When a 
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scan signal is impressed next by sequential scanning, the drive transistor 12 drives according to the 
potential of the following image data signal which synchronized with the scan signal, and the organic 
electroluminescent element 10 emits light. 

[0151] namely, the switching transistor 1 1 and the drive transistor 12 whose luminescence of the organic 
electroluminescent element 10 is an active component to the organic electroluminescent element 10 of 
two or more pixels of each — preparing — two or more pixels 3 — light is emitted in each organic 
electroluminescent element 10. Such a luminescence approach is called the active matrix. 
[0152] Here, luminescence of two or more gradation depended on the image data signal with two or 
more gradation potentials of a multiple value is sufficient as luminescence of the organic 
electroluminescent element 10, and ON of the predetermined amount of luminescence by the binary 
image data signal and OFF are convenient for it. 

[0153] Moreover, maintenance of the potential of a capacitor 13 may be continued and held to 
impression of the following scan signal, and it may be made to discharge, just before the following scan 
signal is impressed. 

[0154] In this invention, only when not only an active matrix but the scan signal mentioned above is 
scanned, the luminescence drive of a passive matrix method which makes an organic electroluminescent 
element emit light according to a data signal is sufficient. 

[0155] Drawing 4 is the mimetic diagram of the display by the passive matrix method. In dra wing 4 , 
two or more scanning lines 5 and two or more image data lines 6 counter on both sides of a pixel 3, and 
are formed in the shape of a grid. 

[0156] When the scan signal of the scanning line 5 is impressed by sequential scanning, the pixel 3 

linked to the impressed scanning line 5 emits light according to an image data signal. 

[0157] By the passive matrix method, there is no active component in a pixel 3, and reduction of a 

manufacturing cost can be measured. 

[0158] 

[Example] Although an example is given and this invention is hereafter explained to a detail, the mode 
of this invention is not limited to this. 

[0159] Example 1 After performing patterning to the substrate (NH techno glass company make: NA- 
45) which produced 150nm of ITO(s) on glass as a production anode plate of the organic 
electroluminescent element for a red luminescence organic electroluminescent element (1-1 ) comparison 
(OLED 1-1), the transparence support substrate which prepared this ITO transparent electrode was 
cleaned ultrasonically by i-propyl alcohol, it dried with desiccation nitrogen gas, and UV ozone washing 
was performed for 5 minutes. This transparence support substrate was fixed to the substrate electrode 
holder of a commercial vacuum evaporation system. On the other hand, 200mg of m-MTDATXA was 
put into the resistance heating boat made from molybdenum, 200mg (Alq3) of tris(8- 
hydroxyquinolinate)aluminium was put into another resistance heating boat made from molybdenum, 
200mg (DCM2) of fluorescent substances was put into the resistance heating boat made from 
molybdenum of further others, and it attached in the vacuum evaporation system. 
[0160] Subsequently, after decompressing a vacuum tub up to 4x10 to 4 Pa, it energized on said heating 
boat containing m-MTDATXA, heated to 220 degrees C, and vapor-deposited to the transparence 
support substrate by the evaporation rate 0.1 - 0.3 nm/sec, and the electron hole transportation layer of 
60nm of thickness was prepared. The substrate temperature at the time of vacuum evaporationo was a 
room temperature. 

[0161] Furthermore, said heating boat containing Alq3 was energized, and the luminous layer of 40am 
of thickness was prepared. At this time, the boat of a fluorescent substance (DCM2) was heated to 
coincidence, and the fluorescent substance (DCM2) of 5 mass % was mixed to Alq3. Then, only Alq3 
was vapor-deposited by the evaporation rate 0.1 - 0.3 nm/sec, and the electronic transportation layer of 
20nm of thickness was prepared. 

[0162] Next, open a vacuum tub and the rectangle hole vacancy mask made from stainless steel is 
installed on an electronic injection layer. On the other hand, put magnesium 3g into the resistance 
heating boat made from molybdenum, and 0.5g of silver is put into the basket for vacuum evaporationo 
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made from a tungsten. After decompressing a vacuum tub up to 2x10 to 4 Pa again, energize on the boat 
containing magnesium and magnesium is vapor-deposited by the evaporation rate 1 .5 - 2.0 nm/sec. 
Under the present circumstances, red luminescence organic electroluminescent element OLED 1-1 for a 
comparison shown in Table 2 was produced by heating a silver basket to coincidence, vapor-depositing 
silver by evaporation rate 0.1 nm/sec, and considering as the cathode which consists of mixture of said 
magnesium and silver. 

[0163] (1-2) The cathode of organic electroluminescent element OLED 1-1 produced by production (1- 
1) of the organic electroluminescent element for a comparison (OLED 1-2 - OLED 1-4) was transposed 
to aluminum, and the organic electroluminescent element (OLED 1-2) was similarly produced except 
having vapor-deposited lithium fluoride 0.5nm of thickness, and having prepared the cathode buffer 
layer between an electronic transportation layer and cathode. Moreover, it transposed to the compound 
which shows Alq3 of the Alq3 of a luminous layer and the electronic transportation layer of organic 
electroluminescent element OLED 1-1 in Table 2, respectively, and the organic electroluminescent 
element for a comparison (OLED 1-3, OLED 1-4) was produced. 

[0164] (1-3) It transposed to the compound of this invention which shows Alq3 [ of organic 
electroluminescent element OLED 1-1 produced by production (1-1) of the organic electroluminescent 
element (OLED 1-5 - OLED 1-25) of this invention ] of a luminous layer in Table 2, the electronic 
transportation layer was transposed to BC, and the organic electroluminescent element (OLED 1-5 - 
OLED 1-12) was produced. Furthermore, it transposed to the compound of this invention which shows 
Alq3 of the luminous layer of the organic electroluminescent element (OLED 1-2) produced by (1-2) in 
Table 2, the electronic transportation layer was transposed to BC, and the organic electroluminescent 
element (OLED 1-13 - OLED 1-25) was produced. 

[0165] Continuation lighting according these components to 15V direct-current-voltage impression was 
performed under 23 temperature and desiccation nitrogen-gas-atmosphere mind, and the time amount 
which the luminescence brightness at the time of lighting initiation (cd/m2) and brightness reduce by 
half was measured. Luminescence brightness was expressed with the relative value which set organic 
electroluminescent element OLED 1-1 to 100, and the time amount which brightness reduces by half 
was expressed with the relative value which set to 100 time amount which the brightness of organic 
electroluminescent element OLED 1-1 reduces by half. A measurement result is shown in Table 2. 
[0166] 

[Formula 35] 
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[Table 2] 
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[0168] From Table 2, the sample of this invention is understood that the time amount which the 
luminescence brightness at the time of lighting initiation and brightness reduce [ Alq3 (band gap = 
2.7eV) and molecular weight of this invention with a band gap out of range ] by half as compared with 
DPVBi with this invention out of range (band gap = 3.1 5eV 3 Mw=5 1 0) is improved. 
[0169] Moreover, it was still more effective when the cathode buffer layer of the organic 
electroluminescent element of this invention was introduced. 

[0170] Example 2 It transposed to the compound which shows the organic compound, the fluorescent 
substance, the cathode, cathode buffer layer, and electronic transportation layer of a luminous layer of 
the organic electroluminescent element produced in the green luminescence organic electroluminescent 
element example 1 in Table 3, and the green luminescence organic electroluminescent element (OLED 
2-1 - OLED 2-13) was produced. 

[0171] The time amount which the luminescence brightness at the time of lighting initiation (cd/m2) and 
brightness reduce by half like an example 1 was measured. Luminescence brightness was expressed with 
the relative value which set organic electroluminescent element OLED 2-1 to 100, and the time amount 
which brightness reduces by half was expressed with the relative value which set to 1 00 time amount 
which the brightness of organic electroluminescent element OLED 2-1 reduces by half. A measurement 
result is shown in Table 3. 
[0172] 
[Table 3] 
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[0173] The same effectiveness as the red luminescence organic electroluminescent element of an 
example 1 was checked from the result of Table 3. 

[0174] Example 3 It transposed to the compound which shows the organic compound, the fluorescent 
substance, the cathode, cathode buffer layer, and electronic transportation layer of a luminous layer of 
the organic electroluminescent element produced in the blue luminescence organic electroluminescent 
element example 1 in Table 4, and the blue luminescence organic electroluminescent element (OLED 3- 
1 - OLED 3-1 1) was produced. 

[0175] The time amount which the luminescence brightness at the time of lighting initiation (cd/m2) and 
brightness reduce by half like an example 1 was measured. Luminescence brightness was expressed with 
the relative value set to 100 of organic electroluminescent element OLED 3-1, and the time amount 
which brightness reduces by half was expressed with the relative value which set to 1 00 time amount 
which the brightness of organic electroluminescent element OLED 3-1 reduces by half. A measurement 
result is shown in Table 4. 
[0176] 

Table 4] 
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[0177] The same effectiveness as the red luminescence organic electroluminescent element of an 
example 1 was checked from the result of Table 4. 

[0178] each which was produced in the example 4 examples 1, 2, and 3 - red, green, and a blue 
luminescence organic electroluminescent element were juxtaposed on the same substrate, and the full 
color display was produced. Continuation lighting by 15V direct-current- voltage impression was 
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performed for these components, and the time amount which the luminescence brightness at the time of 
lighting initiation and brightness reduce by half was measured. Consequently, it turned out that the time 
amount in which the luminescence brightness at the time of lighting initiation and brightness reduce by 
half the full color display of this invention is improved. 

[0179] Example 5 The organic electroluminescent element (OLED 5-1) was produced by the same 
approach except having transposed (7) and a fluorescent substance to DPS (laser coloring matter made 
from Exiton), and having transposed [ the organic compound of a luminous layer of the organic 
electroluminescent element produced in the display example 1 which has a color conversion layer / 
cathode ] LiF and an electronic transportation layer for aluminum and a cathode buffer layer to BC. 
[0180] <Production of the color conversion filter using an inorganic fluorescent substance> Ethanol 1 5g 
and gamma-glycidoxy propyltriethoxysilane 0.22g were added to Aerosil of 5nm of mean diameters 
0.1 6g, and it stirred under the open system room temperature for 1 hour, this mixture and 20 (RL-12)g -- 
a mortar - moving — good — after grinding ****** and 70-degree C oven — oven (2 hours and 120 
more degrees C) — 2 hours — heating — surface treatment — having carried out (RL-12) it obtained. 
[0181] Moreover, surface treatment of (GL-10) and (BL-3) was performed similarly. After adding and 
stirring butyral (BX-1) 30g dissolved in the mixed solution (300g) of toluene / ethanol =1/1 to 10 (RL- 
12)g which gave the above-mentioned surface treatment, it applied on glass by 200 micrometers of Wet 
thickness. Stoving of the obtained applied glass was carried out in 100-degree C oven for 4 hours, and 
the red conversion filter (F-l) with which the color conversion layer was formed on glass was produced. 
[0182] Moreover, the green conversion filter (F-2) and (BL-3) the painted blue conversion filter (F-3) 
which painted (GL-10) by the same approach as this were produced. 

[0183] Then, the blue conversion filter (F-3) was stuck on the transparence substrate bottom of an 
organic electroluminescent element (OLED 5-1) in the shape of a stripe as a color transducer. The 
organic electroluminescent elements of this example are the following configurations. 
[0184] a color transducer / transparence substrate / anode plate / organic compound thin film / **** — 
the place which impressed the electrical potential difference of 15V to this component - 320 cd/m2 - 
clear blue luminescence was obtained. The maximum luminescence wavelength of an emission 
spectrum was set to (0.15, 0.06) on 448nm and a CIE chromaticity coordinate. 
[0185] Furthermore, the organic electroluminescent element which replaced the blue conversion filter 
(F-3) of the above-mentioned color transducer with the green conversion filter (F-2) or the red 
conversion filter (F-l) was produced. Consequently, from the organic electroluminescent element which 
prepared the green conversion filter (F-2), the red light on 170 cd/m2, the maximum luminescence 
wavelength of 615nm, and a CIE chromaticity coordinate (0. 63 0.33) was obtained from the organic 
electroluminescent element in which the green light on 250 cd/m2, the maximum luminescence 
wavelength of 532nm, and a CIE chromaticity coordinate (0. 24 0.63) prepared the red conversion filter 
(F-l), respectively. 

[0186] Each luminescence brightness of the above, blue glow, green light, and red light excels the 
luminescence brightness of the organic electroluminescent element of a publication in the example of 
patent No. 2795932. 

[0187] Moreover, the organic electroluminescent element of the lamination of the following which 
changed the location of the following color transducers into the transparence substrate bottom was 
produced. 

[0188] a transparence substrate / color transducer / anode plate / organic compound thin film /****-- 
the emission spectrum of the above-mentioned blue, green, the almost same maximum luminescence 
wavelength as red, and a CIE chromaticity coordinate was obtained also in this case. 
[0189] In the display A which has two or more pixels 3 of example 6 drawing 2 , the display which used 
as the organic electroluminescent element (OLED 5-1) given in an example 5 two or more organic 
electroluminescent elements of all with which two or more pixels 3 are equipped was produced. When 
the electrical potential difference was impressed to the display at this time, luminescence of a purple- 
blue color was obtained from all the pixels 3. 

[0190] Next, the organic electroluminescent element ( drawing 5 (b)) to which the location of a 
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transparence substrate and a color conversion layer differs from the organic electroluminescent element 
( drawing 5 (a)) of a publication and this in the example 5 was produced. Drawing 5 is the sectional 
view which looked at the organic electroluminescent element which has a color conversion layer from 
thickness. In drawing 5 (a), the organic electroluminescent element 10 turns the organic 
electroluminescence section Y lOd bottom of glass transparence substrates, and is turning the laminating 
of the color transducer X down. 

[0191] 10a of a reference mark is the cathode made from aluminum among drawing, and 10b is the color 
conversion layer which juxtaposed the red conversion filter (F-l) which a transparence substrate and 1 Oe 
produced the organic compound thin film and 10c which are included in the anode plate (ITO 
transparent electrode), and was produced in the example 5 lOd, the green conversion filter (F-2), and the 
blue conversion filter (F-3) in the shape of a stripe a luminous layer (an organic compound (7) and a 
fluorescent substance DPS are included). 

[0192] When the current was supplied to organic compound thin film 10b through cathode 10a and 
transparent electrode 10c, light was emitted according to the amount of currents. Luminescence at this 
time was taken out in the bottom direction in drawing. And the light which emitted light is absorbed by 
color conversion layer lOe through lOd of transparence substrates. When a color conversion layer has 
red conversion ability (red conversion filter (F-l) part), a red field, When it had green conversion ability 
(green conversion filter (F-2) part) and had the blue conversion ability of a green field (blue conversion 
filter (F-3) part), luminescence of the color of a blue field was able to be taken out in the direction like a 
****** arrow head. 

[0193] As shown in drawing 5 (b), even when the laminating of the color transducer X and the organic 
electroluminescence section Y was carried out to lOd bottom of transparence substrates in this sequence, 
red and green and blue luminescence were obtained like the case of drawing 5 (a). 
[0194] 

[Effect of the Invention] By this invention, the improvement in luminous efficiency or the organic 
electroluminescent element which carried out reinforcement and the low power using this, and a long 
lasting display can be offered. Moreover, the low cost display using this organic electroluminescent 
element and a color conversion layer can be offered. 



[Translation done.] 
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